This paper investigates the relationship between exports and economic growth in Pakistan by utilizing the analytical framework put forward by Feder (1983) 
I. Introduction
The role of exports in the economies of developing countries has been examined in a wide range of empirical and theoretical studies. It goes back to the classical economic theories of Adam Smith and David Ricardo, who argued that international trade plays an important role in economic growth and there are economic gains from specialization. It has been commonly viewed that being a component of GDP, exports contribute directly to national income growth and are among the most important sources of foreign exchange earnings that ease the pressure on the balance of payments and generate employment opportunities. Moreover, * Economist, Social Policy and Development Centre (SPDC), Karachi, Pakistan. it is also recognized that the exports sector contributes to GDP growth more than other sectors.
These indirect growth promoting effects of exports are discussed by a number of economists who have highlighted various beneficial aspects of exports, such as economies of scale, increased capacity utilization, productivity gains and greater product variety and the like. Furthermore, exposure to greater foreign competition generates improvements in exporters' performance, by eliminating organizational inefficiencies and raising growth either through learning from foreign rivals or through spillovers of technologies and knowledge. For instance, firms that participate in foreign markets are able to get access to technical expertise regarding product designs and production methods from their foreign buyers (see Clerides et. al. (1998) , Egan and Mody (1992) , Feder (1983) , Krueger (1980) , Balassa (1978) , Bhagwati and Srinivasan (1978) and Keesing (1967 Keesing ( , 1979 ). The implication of the above discussion is that there are substantial differences in the export and non-export oriented industries, such that the former have higher factor productivity.
The existing empirical literature which tests the hypothesis that exports stimulate growth (the so-called export-led growth, ELG, hypothesis) is extensive. We have, therefore, limited our literature review by referring firstly to some of the highly influential studies that provide a useful framework for the analysis of the ELG hypothesis, secondly to the major studies for developing countries and thirdly to empirical studies.
There are several influential studies that provide a useful framework for analyzing the relationship between exports and economic growth, for example, Baldwin and Caves (1997) , Rivera-Batiz and Romer (1991) , Segerstrom, Anant and Dinopoulos (1990) , and Grossman and Helpman (1990) . The basic idea of these studies is that exports increase total factor productivity because of their impact on economies of scale and other externalities such as technology transfer, improving skills of workers, improving managerial skills, and increasing the productive capacity of the economy.
There are several studies, analyzing the role of exports in the economic growth for developing countries. Most of these studies conclude that there is a positive relationship between exports and economic growth, for example, Khalifa Al-Youssif (1997) , Levin and Raut (1997) , Balassa (1978 Balassa ( , 1985 , Bahmani-Oskoee and Alse (1993) , Bahmani-Oskoee, Mohtadi and Shabsigh (1991) , Chow (1987) , Jung and Marshall (1985) and Ram (1985 Ram ( , 1987 . The key factors used in these studies to analyze the export-growth relationship are the effects due to economies of scale, increased capacity utilization, productivity gains, and greater product variety.
The empirical studies that confirm the strong association between exports and economic growth can be divided into two groups. The first group use cross-country analysis, of which key contributions are: Edwards (1992) , Lopez (1991) , Sheehey (1990) , Kunst and Marin (1989) , Ram (1985) , Kavoussi (1984 ), Feder (1983 , Tyler (1981) and Michaely (1977) . Most of the cross-country studies tend to confirm the importance of exports for developing nations. The second group analyzes the country specific experiences. Most of these studies conclude that there is a positive and significant relationship between export expansion and economic growth.
None of the above studies empirically investigate the indirect effects of exports on growth, except that of Feder (1983) . He is the first one who explicitly describes these indirect effects and develops an analytical framework to test the productivity differentials and externalities between exports and non-exports sector. In this paper we utilized this frame work for Pakistan. To our knowledge there is no such study which empirically investigates the indirect effects of exports for the case of Pakistan. All the existing studies consider the direct relationship between export expansion and economic growth, for instance, Aurangzeb (2003) and Khan, Malik and Hasan (1995) .
The main intention of this paper is to analyze the direct and indirect impacts of exports on Pakistan's economic growth during 1973 to 2005 using the analytical framework developed by Feder (1983) . The rest of the paper is organized as follows. In section 2 we discuss the theoretical framework used in this paper. Section 3 provides a brief description of the data used in the analysis. Section 4 provides the summary of the findings and section 5 provides some conclusions.
The Theoretical Framework
This section presents the theoretical framework developed by Feder (1983) in order to study the effects of exports on economic growth. Let total production in the economy Y t be composed of exports X t and nonexports N t . Hence, instead of an aggregate national production function, each of the two sectors' output is a function of the factors allocated to the sector (the characteristic that defines the division into sectors could be technological content or skill requirement, for details see the discussion in the introduction above). In addition, production in the non-export sector is affected by the volume of exports produced. This formulation represents the beneficial effects of exports on other sectors, such as the introduction of advanced production techniques, training of higher quality human resources suitable for sustained growth, development of efficient and internationally competitive management, etc. (for details see Keesing (1967) ). These are referred to as external effects of exports on the non-exports sector, since they are not reflected in market prices.
The generic production function for the non-export sector including externality effects from the export sector is given as:
where and N are the stocks of capital and labor used in the nonexport sector, respectively
Let the production function in the export sector be given as:
where and are the stocks of capital and labor used in the export sector, respectively. Further assume that factor productivities differ between the export and non-export sector. We have already discussed the reasons for the productivity differential between the export and non-export sector.
Suppose that the ratio of respective marginal factor productivities in the two sectors deviate from unity by a factor δ i.e.
where the subscripts denote partial derivatives:
In the light of the discussion in the previous section we assume that δ > 0. However, the external effects of the export sector are not included inδ .
Differentiate equations (1) and (2) w.r.t. time we get.
1 The assumption of unidirectional externality effects needs to be imposed in order to allow for the identification of the parameters in the model. Thus, for simplicity the externalities of the domestic sector in the export sector are abstracted from the modeling.
where are the sectoral changes in the stock of capital and labor respectively and F X describes the marginal externality effect of exports on the output of non-exports.
If Y denotes the Gross Domestic Product then by definition Y=N+X, implies.
Using equations (4), (5) and (6) we get:
Equations (3) and (7) yield
Define the total change in capital stock in the economy as and the total change in labor and using equations (3),(4) and (8) we get:
Dividing equation (9) by Y and substituting
we get the following reduced form equation:
Computation of social marginal productivity of investment in exports (TMPK x )
TMPK x is defined as the total increment to GDP brought about by a marginal increase in capital allocated to the export sector i.e.
Using equations (3) and (13) we get ( )
The above equation measures the difference between the marginal contributions to GDP of production factors in the two sectors, relative to the marginal contributions of these factors to the export sector's output. Now equation (10) is interpreted as: the growth of GDP comprises the contribution of factor accumulation (i.e. growth of capital and labor) and the gains because of reallocation of factors from the low productivity sector (non-exports) to the high real productivity sector (exports).
Specifying the externality effect
So far we are not able to decompose the factor productivity differential γ into its components. In order to identify separately the intersectoral externality effect we assume that exports affect the production of non-exports with constant elasticity i.e.
( )
where θ is a parameter. Differentiate equation (15) w.r.t. X we get:
Equation (10) can now be written as:
Equations (17) and (18) will produce another reduced from equation:
Equations (10) and (19) are estimated for Pakistan using the OLS technique 2 .
Data Description
The data has been acquired from the various issues of the Economic Survey of Pakistan and Statistical Supplements published by the Ministry of Finance. The data are annual series covering time period the 1973-2005. The time series includes total employed labor, real GDP, real gross fixed capital formation, real physical capital and real exports. Capital is constructed using the perpetual inventory method. We construct the base year capital stock using an infinite sum series of investment prior to the first year, assuming that the growth rates of investment during 1973-2005 are good proxy for investment prior to the first year (see Robert and Feenstra, 2004) .
Empirical Findings

Empirical results without specifying externality
Given the analytical framework described in section 2 and without considering the functional form of the externality of the export sector we estimate equation (10) by regressing the rate of growth of GDP on the rate of growth of capital, rate of growth of labor and the rate of growth of exports multiplied by exports share in GDP. Since most of the macroeconomic time series are non-stationary in levels, by using variables in growth form instead of levels we are also able to remove the problem of spurious regression that will arise from the presence of unit roots 3 . The results are reported in Table- 1. The results provide strong support to the hypothesis that the marginal productivities in the export sector are higher than in the non-export sector, as the coefficient of
) is positive and statistically significant. Furthermore, the capital share parameter α is statistically significant and exhibits the expected positive influence on growth. The results indicate that on average, exporters have significantly higher levels of productivity than non-exporters and exports contribute to growth mainly through increased productivity. This seems plausible and supports the view formalized by Grossman and Helpman (1990) that competitive pressure on international markets improves efficiency in production and management procedures. 
Empirical results after specifying externality
The estimate of the γ parameter obtained above provides the combined effect. In order to find the separate estimate for the intersectoral externality effect, we need to estimate equation (19) . The OLS estimation of equation (19) Table-1 in Appendix-I). Because of multicollinearity the standard errors of OLS estimators will become very large which results in insignificant t-ratios. Several methods have been developed as a remedy for multicollinearity. The one which is commonly used in the literature to solve the problem of multicollinearity is the ridge regression (RR) technique. In RR we estimate
as in OLS. By adding a small number λ on the diagonal elements of the matrix to be inverted will yield an estimator having smaller mean square error than the ordinary least square estimators (for detail discussion about the RR estimator see Vinod (1977) , Sundberg (1993) . The results obtained from ridge regression (for λ=0.012) are reported in Table- 2(b). The results indicate that the inter-sectoral externality parameter θ is statistically significant and the magnitude of the parameter is also quite substantial. If exports are growing by 10% without withdrawing resources from the non-export sector, the latter grows by approximately 0.6%. The other component of the productivity differential δ can be calculated by using the estimated values of θ and γ. The result
implies that there is a substantial productivity differential between the export and non-export sectors in addition to the differential due to externalities in the case of Pakistan. The coefficient of the capital share parameter is also statistically significant, is within the expected range and has the expected sign. The expected range for the capital share parameter using a narrow concept of physical capital (structures and equipments) is ≤ α 1/3 (see Maddison (1982) and Jorgenson et. al. (1987) ).
The results in this study appear consistent with the studies on other d
Table-2(a): OLS results (dependent variable is
eveloping economies, by obtaining a significant external effect of the export sector on non-export sector (measured by the θ parameter). International spillovers arising from exports expand the stock of ideas that can be used for research in the domestic economy. Successful R&D can then generate growth through expansion in the variety and quality of domestically produced goods and services. Moreover, they are also consistent with the argument that it is only the better performing firms that are able to enter international markets because they are the ones which are able to bear the more intense competitive pressure there (Tybout (2000) ). 
973-2005 n to Growth
Using the result n be decomposed so as to identify the contribution of each factor. The computation and the results are reported in Table- 3. The results indicate that the re-allocation of resources associated with export expansion contributed approximately 0.9 percentage points to the overall growth of the economy (4.9%). This gain because of exports comprises two components: (i) gain due to beneficial externalities affecting the non-export sector and (ii) gain due to other factors such as higher productivity in the exports sector. 
Conclusion
The purpose of this study was to test the applicability of the hypothesis that export expansion would increase economic growth using the framework developed by Feder (1983) for Pakistan during the period 1973 to 2005. Moreover, the empirical evidence presented in this paper allows us to draw some conclusions on the mechanism through which exports affect economic growth. In conclusion, we can say that in Pakistan gains from increased openness on the export side is primarily via improved resource allocation, which is itself an outcome of greater exposure to international competition. This efficient use of available resources increases the productivity in the export sector more than the non-export sector. Furthermore, learning effects and other positive externalities are also found to be influential for the performance of the non-export sector and thus, improve the overall level of welfare and growth of the economy.
The results are such that social marginal productivities are higher in the export sector, and an outward-looking strategy which shift resources into exports will result in higher growth than an inward-looking strategy. Hence, an export-oriented, outward-looking approach is required if Pakistan wishes to pursue high rates of economic growth, which can also be observed in the success story of export-led economies such as Korea.
Appendix I
Feder's (1982) Approach:
where,
Also, 
Hence the reduced form Equation is given as
External effect of export on non-export sector ( 
The above equations are estimated by using OLS 
